Objective: In this study, we examined the characteristics of depression determination using four representative self-rating depression scales (Geriatric Depression Scale, GDS; Self-rating Depression Scale, SDS; Center for Epidemiologic Studies Depression Scale, CES-D; and Carroll Rating Scale, CRS) applied to Japanese community-dwelling elderly.
Introduction
For the elderly, physical functional decline with aging causes inactivity in daily life, and directly influences their health status (1, 2) . In addition, the elderly have most likely experienced life events that negatively affect their mental health, such as retirement, loss of economic and social infrastructure, and bereavement for a deceased spouse, family members and close friends (3) (4) (5) . Because the deterioration of mental health is considered to negatively affect activities in daily life and physical condition, the assessment and maintenance of mental health are considered to be important, particularly in the case of the elderly (6) (7) (8) (9) (10) .
The psychological features of the elderly have been assessed from various aspects of life-satisfaction, happiness, self-efficacy, depression and "ikigai (purpose of life)". Among them, depression is used as an index of psychological wellbeing. As mentioned above, considering the personal and social environments of the elderly, the assessment of depression is considered to be important for the elderly.
Depression is categorized as a psychological disease, and it is diagnosed on the basis of criteria, such as the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) (11) . In addition, self-rating depression scales, such as the Geriatric Depression Scale (GDS) (12) , the Self-rating Depression Scale (SDS) (13) , the Center for Epidemiologic Studies Depression Scale (CES-D) (14) and the Carroll Rating Scale (CRS) (15) , have been developed. Japanese versions of these scales have also been developed, and their reliability and validity have been examined (16) (17) (18) (19) (20) . These scales are used not only for the evaluation of the severity of depression in patients, but also for the screening of depressive symptoms in a general population. They determine a depressive symptom on the basis of a cut-off point that is set as the total score for each scale. From the view points of simplicity and versatility, these selfrating scales are useful for assessing depressive symptoms or an indicium in a general elderly population.
In contrast, with advancing age in society, studies of depressive symptoms or an indicium in a general elderly population have been attempted to assess them as a component of quality of life (QOL). Because the depression self-rating scales were developed for the diagnosis of depression, their validities have been examined by case-control studies on the basis of clinical diagnosis or by comparison studies using an existing depression self-rating scale as the validation criterion. However, previous studies of depression in general Japanese elderly population, which examined the prevalence of depression and its relevant factors for general Japanese elderly population, were not sufficient (4) . There are few studies that examined either the consistency in depression determination when applying several depression scales to a general elderly population, or studies that compared the sensitivity of several self-rating scales in depression determination (i.e., the difference in depression determination in the same person using different scales) when screening depression symptoms in a general elderly population. These examinations are considered valuable as a descriptive study of a general elderly population. Furthermore, they may provide useful information when using these depression scales for assessing subjective or healthrelated QOL of general Japanese elderly population.
In this study, we aimed to examine the characteristics of depression determination using four self-rating depression scales, namely, GDS, SDS, CES-D and CRS, in a general community-dwelling Japanese elderly population.
Methods

Subjects and data collection
We conducted surveys at Kushiro City in Hokkaido Prefecture, Akita City in Akita Prefecture, Sendai City in Miyagi Prefecture, Morioka City in Iwate Prefecture, Mito City in Ibaraki Prefecture, Iida City in Nagano Prefecture, Gifu City in Gifu Prefecture, Nagoya City in Aichi Prefecture, Kanazawa City in Ishikawa Prefecture, Fukui City in Fukui Prefecture, Kyoto City in Kyoto Prefecture and Yonago City in Tottori Prefecture on the basis of intentional survey sampling. We carried out questionnaire surveys on 1,400 subjects (100 to 300 questionnaires were distributed to each area), and collected data from 1,325 subjects (94.6%). After confirming data loss for gender, age and disease history, valid data from 1,275 subjects (91.1%) were obtained. Furthermore, 563 subjects, who completed the four depression scales, were used for the analysis in this study (40.2%).
The investigators were researchers working at universities in each prefecture. The survey method was selected by each investigator, such as placement survey, educational class setting and mail survey methods, taking into consideration of the state of each subjects. In the case of subjects with poor eyesight, an investigator read questions to them. Prior to the survey, we explained the aim and design of the study to each subject before obtaining their written informed consent. The investigators explained to the subjects that they could refuse to participate in the survey, and that participation would not adversely affect their privacy. This study was approved by the Human Subject Ethical Committee of Kanazawa University.
Subjects were 563 community-dwelling independent elderly people aged 60 to 87 years old (330 males: 68.9±6.3 yr, 233 females: 68.1±5.8 yr). The characteristics of the subjects are shown in Table 1 .
Among the subjects, 446 (79.2%) lived with a spouse. Among those living without a spouse, 24 (4.3%) lived alone, and 49 (8.9%) lived with children or other family relations. Among all the subjects, 246 (43.7%) did not work and 180 (32.0%) were working with an income.
Among the subjects, 344 (61.1%) were attending a hospital, and 438 (77.8%) had diseases involving the following: cardiovascular system, 154 (27.4%); endocrine system, 72 (12.8%); digestive system, 27 (4.8%); and musculoskeletal system, 27 (4.8%). Only one subject (0.2%) responded that he/ she has a psychiatric disorder. Comparing their physical fitness level with others in the same age group, 357 (63.4%) subjects self-evaluated their fitness level as "average", 123 (21.8%) as "good" or "above average", and 80 (14.2%) as "poor" or "very poor". Similarly, for health condition, 365 (64.8%) subjects self-evaluated their condition as "average", 141 (25.0%) as "good" or "very good", and 56 (9.9%) as "poor" or "very poor".
Five hundred forty-five (96.8%) subjects have breakfast every day, 469 (83.3%) did not have a smoking habit, 225 (40.0%) did not have a drinking habit, and 144 males (25.6%) drank every day. Regarding exercise habit, 275 (48.8%) subjects exercised mote than two to three time a week and 177 (31.5%) did not. Regarding sleeping time, 418 (74.2%) subjects slept more than six hours. Four hundred ninety-two (87.4%) responded of having several close friends and 450 (79.9%) participated in hobbies or community volunteer activities.
Self-rating depression scales
This study used GDS (12), SDS (13), CES-D (14) and CRS (15) . All scales have a cut-off point for evaluating depression symptoms. The GDS and CRS are two-point rating scales (yes or no), and CES-D and SDS are four-point rating scales (1, rarely or never; 2, sometime; 3, occasionally; and 4, most or all of the time). The values of these response categories are reversed for the positive affect items. The total score was the sum of item scores for each scale.
Statistical analyses
1) Examination of characteristics of depression determination using each depression scale
Mean and standard deviation values in total scale score were calculated for each depression scale, and gender and age differences in the total scale score were confirmed by two-way For CES-D and SDS, which are four-point scales, the relative frequency of each category was calculated for each item.
2) Agreement in depression determinations among four scales
The agreement in depression determinations based on the cut-off points of the four scales was examined. Firstly, the consistency in depression determination for each combination of the four scales was examined by cross tabulation analysis (2×2). The frequency and relative frequency of each category and kappa coefficient were calculated. Furthermore, Correlations among the four scale scores were examined using Pearson's correlation coefficient for total scale scores.
Then, the agreement in depression determination among the four scales was examined. The number of subjects showing agreement in depression determination among the four scales, those showing agreement among three scales, and those showing agreement among two scales were calculated.
Results
1.
Depressive symptom rate determined using four depression scales Table 2 shows descriptive statistics and gender and age differences in the total scale score, and depressive symptom CES-D and SDS which showed a high depression symptom rate are four-point scales (1, rarely or never; 2, sometime; 3, occasionally; and 4, most or all of the time). To confirm response trends, relative frequency of each category was calculated for each item (Table 3) . The values of these response categories were reversed for the positive affect items. CES-D and CRS showed high percentages in category 2, and the mean values of items were 55.1% for CES-D and 47.2% for CRS. Table 4 shows the results of cross tabulations among the four scales. The highest agreement was found between GDS and CRS (the agreement rate was 86.7%), whereas the lowest agreement was found between GDS and CES-D (the agreement rate was 37.1%).
Regarding correlations among the four scales calculated from the total score, the lowest correlation coefficient was obtained between GDS and SDS (r=0.61, p<0.01), and the highest correlation coefficient was obtained between SDS and CES-D (r=0.78, p<0.01). These correlation coefficients were relatively comparable.
The kappa coefficients were calculated on the basis of depression determination that was assessed from the cut-off point of each scale. The highest kappa coefficient was obtained between SDS and CES-D (kappa=0.46, p<0.01), the lowest kappa coefficient was obtained between GDS and CES-D "Positive" and "Negative" mean the result of depression determination assessed by a cut-off point for each scale, and "Positive" and "Negative" are "with depression symptom" and "without depressive symptom", respectively. r: Pearson's correlation coefficient in total scale score. kappa: kappa coefficient calculated from frequensies of cross tabulation. **: p<0.01. "Positive" and "Negative" mean "with depressive symptom" and "without depressive symptom," respectively, when assessed by a cut-off point for each scale.
(kappa=0.05, p>0.05). Compared with the correlation coefficients calculated from the total score, kappa coefficients varied according to the combinations of these four scales. Table 5 shows the consistency of depression determinations among the four scales. For depression determination, 32% of the subjects showed depression determination agreement among all four scales, 37.1% showed agreement among three scales, and 30.6% between two scales. Among the 209 subjects showing agreement among three scales, 65.1% were assessed to be "positive for depression using CES-D, and negative using GDS, SDS and CRS", and 25.8% were assessed to be "negative for depression using GDS, and positive using SDS, CES-D and CRS". Among 172 subjects showing agreement between two scales, 93.0% were assessed as "positive for depression using SDS and CES-D, and negative by GDS and CRS".
Discussion
In this study, depression symptom rates determined using SDS (45.8%) and CES-D (68.6%) were higher than those determined using GDS (5.7%) and CRS (14.7%). In previous studies in Japan and other countries, various depression symptom rates were reported (22) (23) (24) (25) (26) .
Using SDS, Aoki (23) evaluated 903 Japanese elderly subjects living in an agricultural community, and found that the depressive symptom rate was 4.3% in males and 11.4% in females. Yamashita et al. (24) evaluated depression in 113 healthy Japanese elderly subjects using SDS, and reported that the depressive symptom rate was 9.7% in total; 6% (5 of 80 people) of the elderly living with others, and 18.2% (6 of 33 people) of the elderly living alone. Also using CES-D, depression symptom rate of about 5% was reported in previous studies by Shima et al. (16) who examined depression of Japanese adults, and Ihara (25) who evaluated 695 Japanese elderly living in an agricultural community. On the other hand, Iwata et al. (26) who examined race difference in depression assessment using CES-D, reported the following depression symptom rates: Anglo-Americans, 33.0% (95%CI: 27.7-38.9); Native Americans, 54.2% (48.7-59.6); Argentineans, 31.1% (22.9-40.6); and Japanese, 52.2% (46.5-57.8%). Because there are studies showing depressive symptom rates comparable to ours, our results are not necessarily unusual.
Regarding the correlations among these depression scales calculated from the total score, the correlation coefficients were relatively high and comparable among the four scales. However, the agreement in depression determinations varied among the four scales; it was the lowest between GDS and CES-D, and the highest between SDS and CES-D. Moreover, among the subjects showing disagreement in depression determinations, there were few subjects who were determined to be "having depression (positive)" using GDS or CRS and to be "without depression (negative)" using CES-D or SDS. As shown in Table 4 , no subjects were determined to be "positive for depression using GDS and negative using CES-D", 0.7% were determined to be "positive for depression using GDS and negative using SDS", 0.5% were determined to be "positive for depression using CRS and negative using CES-D", and 1.2% were determined to be "positive for depression using CRS and negative using SDS".
These results indicate that the sensitivities of these four scales in determining depression differ, and similarities are found between GDS and CRS, and between SDS and CES-D.
From the depression rates of the four scales, it is considered that CES-D (68.6%) and SDS (45.8%) tended to more easily determine a person as "positive for depression" than GDS (5.7%) and CRS (14.7%). As for the causes of these findings, there are two possibilities: One is that CES-D and SDS tended to determine a person as "having depression" despite the person not being depressed. Another is that GDS and CRS tend to determine a person as "without depression" despite the person being depressed. Because this study was not designed as a case (depression group)-control study based on a clinical diagnosis, it is not exactly clear which possibility is true. However, it is important to understand that depressive determination rates obtained using these self-rating scales vary when assessing the same Japanese elderly person in general population.
From the response tendencies, the differences in component (contents of items) and rating scale (two-point scale or four-point scale) among the four scales may affect the results obtained in this study. The depression scales, other than the GDS, include questions for physical symptoms, such as asitia disordered sleep and loss of vigor, which are easily affected by physical disorders often recognized with aging (27, 28) . On the other hand, among the depression scales used in this study, only CES-D has subscales. It includes more items concerning "depressive affects" and "physical symptoms" than items concerning "human relations" and "positive affect".
GDS and CRS, which had lower depression determination rates, are two-point rating scales, whereas CES-D and SDS are four-point rating scales. In general, a four-point scale can more easily reflect a slightly depressive symptom on the score than a two-point scale. Indeed, the percentages of the response "some or a little of the time (category 2)" in CES-D and SDS were very high ( Table 2 : the mean relative frequencies of category 2 were 55.1% for CSE-D and 47.2% for SDS). This finding may indicate that many Japanese elderly persons self-rated a slightly depressive symptom not as "rarely or none of the time" but as "some or a little of the time". Combined with the finding that depression rates were low in GDS and CRS, this may indicate several possibilities. One is that the Japanese elderly tend to overestimate a slightly depressive symptom when evaluating depressive symptoms with a multiple-rating scale. Furthermore, the number of elderly persons with a lightly depressive symptom may be increasing in the Japanese society.
There is a limitation in directly generalizing our results to the Japanese elderly. Although this study used 563 communitydwelling elderly persons from twelve prefectures, there are problems in the sampling method and uniformity of the survey method, and further research is needed. On the other hand, the characteristics of the subjects such as family structures, health conditions, lifestyles and social relationships were not considered to be specific. In general, the mental health of the elderly tends to be negatively influenced by physical deterioration with age and the environments of the elderly. From our results, many Japanese elderly persons may potentially have depressive symptoms that as yet do not reach psychotic proportions. The detection of these depressive symptoms may differ depending on the selected depression scale.
Conclusions
In this study, we examined the consistency of depression determination of four self-rating depression scales applied to 563 Japanese community-dwelling elderly living in twelve prefectures. Although depression scale scores closely correlated among the four scales, the agreement in depressive determinations was differed among the scales. A similarity of the depressive determination tendency was found between GDS and CRS, and between CES-D and SDS. Depression rates determined on the basis of the cut-off point for each scale were higher for CES-D and SDS than for GDS and CRS. Depression determination by a four-point rating scale may overestimate a slightly depressive symptom, compared with a two-point scale. From our results, the Japanese community-dwelling elderly potentially have slightly depressive symptoms.
